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Abstract
Religious beliefs and spiritual connections to biodiversity have the potential to reduce animos-
ity towards wildlife that might otherwise present a real or perceived threat to local people.
Understanding this social dynamic can therefore be important for formulating locally-appropri-
ate species-specific conservation strategies. Using semi-structured interviews which incorpo-
rated human-tiger conflict scenarios, we investigated how beliefs towards tigers varied
between ethnic groups living around a large protected area that is home to the largest tiger
population in Sumatra. We gathered this information to determine the degree to which cultural
tolerance may contribute to the survival of the tiger in the Kerinci Seblat landscape, Indonesia.
From 154 interviewees, 133 respondents came from three main ethnic groups, Minangkabau,
Kerincinese and Melayu. The majority (73.5%) of Minangkabau interviewees cited that their
ethnic group had customary laws regarding tigers, as did 52% of Melayu and 44% of Kerinci-
nese. Irrespective of ethnicity, most participants did not perceive there to be a connection
between Islam and tigers. All participants acknowledged the existence of zoological tigers
and two groups (Minangkabau and Kerincinese) held a strong common belief that different
types of spirit tigers also existed. From presenting different human-tiger conflict scenarios,
with varying levels of severity towards livestock or human life, an unprovoked tiger attack in
the village elicited the most calls for the tiger to be killed. Yet, if a village or family member was
killed by a tiger whilst hunting in the forest then most respondents across all ethnic groups
said to do nothing. The frequency of this response increased if a tiger killed someone in the vil-
lage who had committed adultery, reflecting beliefs associated with the role of the tiger as an
enforcer of moral rule. Our study highlights the importance of consulting with local communi-
ties who live in close proximity to large and potentially dangerous carnivores when developing
conflict mitigation strategies, which hitherto has not been the case in Sumatra.
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Introduction
People are likely to come into greater contact with wildlife as rural populations grow. At worst,
animals may be perceived to threaten human lives or livelihoods, and they may be killed in ret-
ribution [1]. Conflicts increasingly pose threats to wide-ranging species such as large and
potentially dangerous carnivores [2]. However, local opinions and behaviour towards carni-
vores can differ greatly within and across human societies and landscapes. For example,
despite a lack of compensation schemes for livestock losses, many people living in the Kruger
area, South Africa, do not kill lions in retribution [3] and there is evidence of cultural tolerance
enabling higher persistence of multiple carnivore species in India [4]. However, the persecu-
tion of some species continues, often to offset economic loss or to reduce perceived fear of
encounters, as found with the hunting of wolves in North America [5].
Tigers have undergone abrupt declines across much of their former range as a result of ret-
ribution killings [6] and poaching driven largely by demand for body parts [7]. Increased per-
secution is frequently observed where local tolerance for tigers has declined and this, in turn,
presents an opportunity that is exploited by poachers [8]. The fate of the endangered tiger is
concerning because it serves as both a flagship species and a cultural icon that is often used to
protect biodiversity and their forest ecosystems [9]. Elucidating any factors that contribute to
local tolerance should help ensure a future for tigers, while also informing how conservation
conflicts may be managed elsewhere [10].
On the Indonesian island of Sumatra, indigenous people coexist with wild tigers, which is a
centuries old tradition in many areas [11]. In the two largest tiger landscapes of Aceh and
Kerinci Seblat, habitat conversion has been to smallholder farms rather than to large-scale
plantations, as a result, forest habitats in these regions are largely bordered by farmland. A
Sumatra-wide tiger survey found that these border forest areas still contain many tigers that
co-exist against a backdrop of ongoing encounters with people [12]. It is remarkable that so
many tigers should persist in Sumatra, despite the unprecedented demand for their body parts
and the weak governance that extends across forest landscapes which support the main sub-
populations of tiger [13, 14]. The differences in tolerance towards tigers that have been
observed in Sumatra may in part be explained by the widespread acceptance of Islam, which
prohibits eating wild boar, a principal tiger prey species, and killing of animals that hunt with
their claws such as tigers [15]. In Islam, the role of humans as guardians (Khalifah) of God’s
creations is also prominently mentioned. However, religion alone does not fully explain varia-
tions in tolerance between different ethnic groups that are all Muslim [15, 16].
Some of Sumatra’s indigenous farming communities hold ambivalent attitudes towards
tigers. However, certain ethnic groups place the tiger within a cosmological framework that
makes its behaviour understandable, less feared and therefore less of a threat [17]. For exam-
ple, the Kerinci people have lost kin to tigers through the centuries, but often ascribe the mean-
ing to ancestral-tiger lore, in which the victim is considered to have transgressed a customary
rule, such as committing adultery or unfairly dividing an inheritance [17]. The Minangkabau
in West Sumatra believe that the soul of someone who sinned can transfer to a tiger, becoming
a protector in the forest to its human family and friends. The existence on Sumatra of ethnic
groups holding different personal and sociocultural beliefs, presents a unique opportunity to
investigate how these varied beliefs might offset hostility towards large and potentially danger-
ous carnivores locally, and elsewhere.
In this study, we sought to gain insights into the socio-cultural situation surrounding a
large forested landscape where local encounters with tigers occur but do not always result in
retaliation, such as the killing or capture of a tiger. More specifically, we aim to explore associa-
tions between ethnicity and: (i) customary and religious beliefs associated with tigers; (ii)
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responses to hypothetical encounters with tigers; and (iii) the different types of tigers that are
perceived locally to be in the forest. Such information will elucidate the potential to strengthen
tiger conservation across the landscape by better understanding locally held tiger-related
beliefs.
Materials and methods
Study area
The 13,791 km2 Kerinci Seblat National Park has an elongated shape that spans four provinces
(Jambi, Bengkulu, West Sumatra and South Sumatra). The evergreen rainforest of the park is
abutted by a hard edge of mainly smallholder farmland supporting crops including coffee,
cocoa and cinnamon, as well as industrial oil palm plantations in the south. Kerinci Seblat
National Park is listed as a natural UNESCO World Heritage Site because of its rich biodiver-
sity, which includes a globally significant population of tigers [18]. Unlike many other parts of
Asia where tiger populations in human-dominated landscapes have been extirpated, Kerinci
Seblat National Park not only contains a large tiger population, but also one that lives in close
proximity to people [12, 19]. The national park operates six law enforcement patrol teams to
deter poaching of tigers and their ungulate prey. These teams include members of local com-
munities who are supported by a local informant network operating widely across the land-
scape to good effect [20, 21].
There are seven main ethnic groups (Kerincinese, Javanese, Minangkabau, Melayu, Rejang,
Pekal and Sanat nomadic hunters) living in the Kerinci Seblat landscape. The three main eth-
nic groups interviewed in our study were the Kerincinese, Minangkabau and the Melayu
Found mainly in the Kerinci District, Jambi Province, the Kerinci people live in an enclave sur-
rounded by the national park. They are primarily a community of coffee, cinnamon and rice
farmers, and predominantly follow Islam. However, shamanism and ancestral worship endure,
as do rules and prohibitions for those wishing to enter the forest [22]. The Minangkabau, who
are the largest matrilineal society in the world, are indigenous to the Minangkabau Highlands
of West Sumatra Province. They are also predominantly Muslim and the basis of their custom-
ary law, known as Minangkabau adat, is strongly influenced by the concept that nature should
be viewed as a teacher. Their most important natural law is growth, which in nature is nur-
tured by the sun and the moon and in a human context, by the mother, resulting in its matri-
lineal system [15]. The Melayu inhabit parts of North Sumatra, Riau, Jambi and South
Sumatra provinces and share ancestry with the dominant ethnic group on the Malaysian pen-
insula. Early Malays were largely animistic with many elements remaining following the intro-
duction of Islam [23].
Data collection
Data collection was embedded within a larger questionnaire-based study which used informa-
tion on 228 human-tiger incidents, reported by local people to the Kerinci Seblat National
Park tiger response team, to stratify sampling across the landscape according to incident den-
sity (high, medium or low) [24]. Data were gathered from a systematic sample of male and
female heads-or-households residing in 11 areas surrounding the national park (four high,
three medium and four low incident density). The last seven questions in the questionnaire
(Table 1) served as a filter triggering an invite for participation in this study which used semi-
structured interviews to gain greater insight into people’s relationships with tigers from those
identified as having particularly strong tiger-related beliefs. In addition, in order to maximise
data collection from individuals perceived to have strong spiritual beliefs towards tigers, or
Local and spiritual perspectives on human-tiger interactions
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tiger-related stories, snowball sampling, whereby enumerators asked village heads and ques-
tionnaire respondents if they knew anyone fulfilling such criteria, was also adopted.
The semi-structured interview contained closed-answer (yes/no) and open-ended questions
designed to explore the associations between ethnicity and: (i) customary laws and Islamic
beliefs associated with tigers; (ii) the existence of tiger shaman; (iii) responses to human-tiger
conflict scenarios; and, (iv) different types of tiger perceived to be living in the study area.
Socio-demographic data including sex, age, number of years of formal education and of resi-
dence in village, and main source of income were also recorded (S1 and S2 Files).
Closed-answer questions were used to investigate the prevalence of customary laws and
religious teachings about tigers and whether or not respondents believed in tiger shaman.
Where affirmative responses were given, interviewees were asked for further details. For exam-
ple, with respect to tiger shaman, open-ended questions explored whether interviewees had a
story about a tiger shaman, or if they knew of one in their village or elsewhere in Sumatra.
Next, eleven human-tiger conflict scenarios were presented to respondents as open-ended
questions. The scenarios ranged from the benign (e.g. a tiger passes through your village), to
the more severe (e.g. a tiger kills your livestock) and the severest (e.g. a tiger kills your friend
whilst he is out in the forest hunting for non-tiger prey). These questions aimed to gather local
perspectives on human-tiger conflicts that occur in the human domain (village) and the tiger
domain (forest); and under conditions that would likely be associated with either a zoological
tiger (such as livestock depredation), or a spirit tiger (e.g. a village member is killed by a tiger
for committing adultery). Six main themes to these open-ended questions were identified and
coded as: (i) do nothing; (ii) kill the tiger; (iii) report the incident to the authorities; (iv) relo-
cate the tiger to another forest; (v) permanently remove the tiger from the wild; and, (vi) other.
Finally, given the strong belief systems that have previously been identified from the Kerinci
Seblat landscape [16], respondents were asked to describe the different types of tiger that they
believed to live in the forests near their village. This included information on: the types of tiger
(zoological or spirit) villagers recognise as living in their forest and their physical characteris-
tics; stories and anecdotes concerning incidents involving any type of tiger; tiger folk-lore,
including references to its role in the forest, connection with the village and human-tiger asso-
ciations; and, any different tiger-related perspectives within and between local ethnic groups.
These qualitative data were coded in order to estimate the prevalence of different types of tiger
and to identify quotes illustrative of typical examples and experiences.
Data were collected between October 2014 and July 2016 after piloting the survey. Inter-
views were conducted in the Indonesian language with one or two interviewers present. Inter-
views lasted between two and three hours. No financial incentives were offered to interviewees.
Table 1. Filter questions used to identify individuals with strong tiger-related beliefs. Answers to statements (a) to
(f) were given on a five-point Likert scale ranging from strongly agree to strongly disagree. A yes/no response was
recorded for (g). Respondents strongly agreeing or agreeing to any of the items (a-f), or answering yes to question (g),
were invited for interview.
Statement
a) Tigers have souls
b) People and tigers can exchange souls
c) Tigers will come to the village if someone has done something wrong
d) There are were tigers
e) Tigers are our ancestors
f) Tigers protect us when we are in the forest
g) Do you have any more stories about tigers? For example, [interviewers to list all items where answer was ‘Strongly
agree’ or ‘Agree’].
https://doi.org/10.1371/journal.pone.0201447.t001
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However, they were offered snacks and cigarettes during the interview as this is considered a
friendly and polite gesture that is culturally appropriate in the study landscape and it helps cre-
ates a relaxed atmosphere. To ensure anonymity, we did not record the names or addresses of
interviewees. With permission, interviews were recorded using a Dictaphone or transcribed
directly.
Data analysis
Data from open-ended questions were transcribed in full (Microsoft Word) at the soonest
opportunity; coding was conducted in Excel. Descriptive statistics of demographic and fixed-
answer questions were generated Microsoft Excel. Pearson’s chi-squared test, performed in R
version 3.2.0, were used to investigate differences between ethnicity and the prevalence of
tiger-specific customary laws and Islamic beliefs, understanding of Khalifa and belief in, and
presence of tiger shaman.
Ethics statement
Ethical approval was granted by the School of Anthropology and Conservation Research Ethics
Advisory Group, University of Kent. Free prior informed consent was obtained verbally from
all participants. The University of Kent partner, FFI, collected the field data for this project. It
operates in Indonesia under an institutional memorandum of understanding with the Minis-
try of Environment and Forestry.
Results
Semi-structured interviews were administered to 154 respondents from 67 villages; 100 were
identified via the filter questions in [24] and 54 through snowball sampling. The majority of
interviewees were male (88.3%) and the average age was 54 years (range 18–90 years). Most
(45.5%) had completed elementary school as their highest level of education, followed by
senior high (22.1%), junior school (20.1%), or another type of formal education (12.3%).
Most (78.5%) were born in the village where they were interviewed. The main occupation for
respondents was farming (83.7%). All respondents were Muslim and tended to be from one of
three ethnic groups, Melayu (n = 50, 32.5%), Minangkabau (n = 49, 31.8%), Kerincinese
(n = 34, 22.1%), or other (n = 21, 13.6%). ‘Other’ consisted of five groups (Javanese (n = 5),
Sudanese (n = 2), Rejang (n = 6), Palembang (n = 1) and mixed (n = 7).
Ethnicity and tigers
Focussing on the three main ethnic groups interviewed, most Minangkabau (73.5%) cited that
their ethnic group had customary laws towards the tiger (Table 2). A significantly lower
Table 2. The percentage of interviewees from different ethnic groups reporting the existence (Yes) or absence
(No) of tiger-specific customary laws and Islamic beliefs together with the prevalence of khalifa understanding.
Ethnic Group Number of respondents Customary laws
regarding tigers
(%)
Islamic beliefs
regarding tigers
(%)
Understand the
term Khalifa (%)
Yes No Yes No Yes No
Minangkabau 49 73.5 26.5 22.4 77.6 49.0 51.0
Kerincinese 34 44.1 55.9 8.8 91.2 58.8 41.2
Melayu 50 52.0 48.0 4.0 96.0 44.0 56.0
Other 21 66.7 33.3 9.5 90.5 57.1 42.9
Total 154 59.1 40.9 11.7 88.3 50.6 49.4
https://doi.org/10.1371/journal.pone.0201447.t002
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proportion of Melayu (52.0%) and Kerincinese (44.1%) reported the existence of tiger-specific
customary laws (X2 8.882, p = 0.031). Overall, there was little support for the belief that there
was a connection between Islam and tigers, although significantly more Minagkabau (22.4%)
stated that there was (X2 8.725, p = 0.033). There was no significant difference between ethnic
groups and their level of understanding of the term Khalifa, which defines the role of humans
as guardians (Khalifah) of God’s creations (X2 2.202, p = 0.531). Amongst those who under-
stood the term Khalifa (n = 78), most reported that there was no connection to tigers; this
believe was most prevalent amongst Kerincinese (78.6%), followed by the Minangkabau
(68.0%) and Melayu (60.7%).
Regardless of ethnicity, most interviewees believed in tiger shaman (61.7%), but few knew
of a tiger shaman living in their village (10.4%), or believed there were tiger shamans elsewhere
in Sumatra (16.2%) (Table 3). There were no significant differences between ethnic groups
and whether they believed in tiger shamans (X2 0.196, p = 0.978), or whether they believed
there were shamans elsewhere in Sumatra (X2 6.879, p = 0.075). However, Kerincinese respon-
dents were significantly more likely to report there being a tiger shaman in their village (X2
17.518, p = 0.001). Typical Kerincinese narratives concerning tiger shaman are captured in this
quote, “When I was young there was a tiger shaman in this village. He helped our village capture
a [zoological] tiger that came to the village. He captured the tiger and killed it, after it came to a
cage he made. He captured this tiger because it had killed many livestock in the village.”
Human-tiger conflict scenarios
Table 4 presents responses to the human-tiger conflict scenarios broken down by ethnicity.
For each scenario, one of three responses, which we discuss further, was typically given: (i) Do
nothing; (ii) Kill tiger; and (iii) Report to the authorities. A general pattern observed in the
data was that for nearly all of the scenarios presented, most respondents, irrespective of ethnic
group, suggested doing nothing to the tiger. Where there was no overall consensus, the conflict
scenario related to an unexplained loss. For example, if a tiger killed livestock, either belonging
to the respondent or a village member, the Minangkabau were more likely to suggest that the
tiger be killed (#2 46.7% and #3 47.4%) than an alternative management option, whereas the
Kerincinese were least likely to do this (#2 11.5% and #3 9.1%), being more inclined to report
the incident to the authorities (#2 38.5%, #3 36.4%); the Melayu were split between the three
responses of do nothing, kill the tiger, or report it to the authorities (#2 46.7%, 31.1% 20.0%
and #3 43.8%, 28.1%, 28.1%). This type of response pattern between ethnic groups was also
found for the two scenarios where a person was killed for an unprovoked attacked (#4 and 5).
However, if a village member or a family member was killed by a tiger whilst out hunting in
the forest, then the typical response for all ethnic groups was to do nothing (#6 and #7), with
the exception of the Kerincinese; 45.5% would report the killing of their brother by a tiger to
Table 3. The percentage of interviewees from each ethnic group reporting whether they believe in tiger shaman and whether tiger shaman may be found in their vil-
lage or elsewhere in Sumatra.
Ethnic group Number of respondents Do you believe that there are
tiger shamans? (%)
Does you village have a tiger
shaman? (%)
Are there tiger shamans
elsewhere in Sumatra? (%)
Yes No Yes No Yes No
Minangkabau 49 61.2 38.8 4.1 95.9 20.4 79.6
Kerincense 34 64.7 35.3 29.4 70.6 17.6 82.4
Melayu 50 60.0 40.0 4.0 96.0 6.0 94.0
Other 21 61.9 38.1 9.5 90.5 28.6 71.4
Total 154 61.7 38.3 10.4 89.6 16.2 83.8
https://doi.org/10.1371/journal.pone.0201447.t003
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Table 4. Percentage of interviewees from each ethnic group giving difference responses to each of the human-tiger conflict scenarios.
Question Ethnicity
(# responses)
Do nothing
(%)
Kill tiger
(%)
Report
authority (%)
Relocate to
another forest (%)
Permanently remove
from the wild (%)
Other
(%)
1 If a tiger enters your village but does
nothing
Minangkabau (48) 91.7 0.0 4.2 0.0 4.2 0.0
Kerincinese (30) 80.0 0.0 13.3 0.0 0.0 6.7
Melayu (45) 95.6 0.0 4.4 0.0 0.0 0.0
Other (23) 85.7 0.0 9.5 0.0 0.0 4.8
2 If livestock belonging to someone else in
your village are killed by a tiger
Minangkabau (45) 20.0 46.7 11.1 6.7 13.3 2.2
Kerincinese (26) 26.9 11.5 38.5 3.8 11.5 7.7
Melayu (45) 46.7 31.1 20.0 2.2 0.0 0.0
Other (24) 33.3 23.8 38.1 0.0 0.0 4.8
3 If your livestock is killed by a tiger Minangkabau (38) 18.4 47.4 15.8 2.6 10.5 5.3
Kerincinese (11) 36.4 9.1 36.4 0.0 18.2 0.0
Melayu (32) 43.8 28.1 28.1 0.0 0.0 0.0
Other (16) 25.0 25.0 43.8 0.0 0.0 6.3
4 If a man is killed by a tiger for no reason Minangkabau (43) 20.9 46.5 14.0 2.3 14.0 2.3
Kerincinese (30) 40.0 10.0 30.0 6.7 3.3 10.0
Melayu (45) 44.4 35.6 20.0 0.0 0.0 0.0
Other (22) 19.0 33.3 42.9 0.0 0.0 4.8
5 If your brother was killed by a tiger for
no reason
Minangkabau (33) 33.3 51.5 6.1 3.0 6.1 0.0
Kerincinese (11) 27.3 18.2 36.4 0.0 9.1 9.1
Melayu (31) 41.9 35.5 22.6 0.0 0.0 0.0
Other (15) 20.0 20.0 53.3 0.0 0.0 6.7
6 If a man was killed by a tiger while
hunting (not a tiger) in the forest
Minangkabau (46) 45.7 21.7 13.0 2.2 17.4 0.0
Kerincinese (28) 53.6 7.1 35.7 3.6 0.0 0.0
Melayu (44) 70.5 11.4 15.9 2.3 0.0 0.0
Other (24) 42.9 19.0 33.3 0.0 0.0 4.8
7 If your brother was killed by a tiger while
hunting (not a tiger) in the forest
Minangkabau (34) 47.1 35.3 2.9 2.9 11.8 0.0
Kerincinese (11) 36.4 9.1 45.5 0.0 9.1 0.0
Melayu (32) 56.3 21.9 21.9 0.0 0.0 0.0
Other (15) 33.3 13.3 46.7 0.0 6.7 0.0
8 If a woman cheated on her husband and
is consequently killed by a tiger
Minangkabau (46) 71.7 13.0 8.7 2.2 2.2 2.2
Kerincinese (29) 55.2 6.9 31.0 3.4 0.0 3.4
Melayu (44) 72.7 9.1 15.9 0.0 2.3 0.0
Other (24) 66.7 0.0 29.2 0.0 4.2 0.0
9 If your sister cheated on her husband
and was consequently killed by a tiger
Minangkabau (34) 73.5 17.6 5.9 0.0 2.9 0.0
Kerincinese (11) 27.3 18.2 36.4 0.0 9.1 9.1
Melayu (32) 68.8 12.5 18.8 0.0 0.0 0.0
Other (15) 60.0 0.0 40.0 0.0 0.0 0.0
10 If a man cheated on his wife and is
consequently killed by a tiger
Minangkabau (37) 67.6 16.2 10.8 0.0 5.4 0.0
Kerincinese (11) 36.4 18.2 36.4 0.0 0.0 9.1
Melayu (33) 66.7 12.1 21.2 0.0 0.0 0.0
Other (15) 66.7 0.0 33.3 0.0 0.0 0.0
11 If your brother cheated on his wife and
was consequently killed by a tiger
Minangkabau (35) 65.7 20.0 5.7 2.9 2.9 2.9
Kerincinese (11) 27.3 18.2 36.4 0.0 9.1 9.1
Melayu (32) 65.6 12.5 21.9 0.0 0.0 0.0
Other (15) 60.0 0.0 40.0 0.0 0.0 0.0
https://doi.org/10.1371/journal.pone.0201447.t004
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the authorities. The response of ‘do nothing’ became more pronounced, particularly for the
Minangkabau and Melayu, when a village member or family member who had committed
adultery was killed by a tiger (#8–11), with the Kerincinese again being split between doing
nothing and reporting to the authorities.
Different tiger types
Three main types of tiger were mentioned by respondents. Most believed in the existence of a
zoological tiger (90.9%) and spirit tiger (53.9%), whilst some (31.2%) mentioned the existence
of weretiger (Fig 1). In describing these different types of tiger, several distinctive and reoccur-
ring adjectives or phrases were identified. A weretiger would typically be the reincarnation of a
person who had committed bad deeds in their former life and then begged God to allow them
to return to earth to avoid further torture and punishment in the afterlife. Weretiger behaviour
ranged from providing protection to its ancestors or their property, killing village livestock, or
killing people who had a disease locally referred to as darah buruk (bad blood). Weretiger
activities were expressed such: “A man passed away, after 45 days he transformed into a
weretiger. . . because during his life, he did bad things. This brought God’s wrath upon him, but it
was too painful, so the person asked God to return to the world again and God returned him as a
weretiger. When transformed as a tiger, this person eats people’s poultry and scares the villagers”;
and, “The weretiger doesn’t disturb people. It takes care of his/her descendants. For example, it
takes care of their grandchildren’s farm from wild boar or other pests”.
The term “spirit tiger” was found to encompass three core elements: embodiments of ances-
tors; protectors of the village; and enforcers of moral codes. For example, spirit tigers may
embody the soul of a villager’s ancestor, help people and guard the village: “They [the spirit
Fig 1. Percentage of respondents, split by ethnicity, reporting beliefs associated with zoological, spirit and weretigers (n = 154).
https://doi.org/10.1371/journal.pone.0201447.g001
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tigers] were the villager’s ancestors. They passed away then transformed to become tigers. Based
on the elders’ [stories], one day the tigers came to their grandchildren’s dream and told them that
they transformed to be tigers and will guard the village. . . .they will show the villagers the way
home when they get lost in the forest, or they will guard us when there is a fight between villages.”
Acting as an enforcer of moral rule, spirit tigers alert villagers to transgressions “If there is
someone having sex without being married, villagers believe that a spirit tiger will leave a [pug]
mark in the village”. The role of the spirit tiger as village protector and enforcer of moral rule
can be combined “There is a tiger that protects this village. If something bad comes to this village,
like a disaster, crime or having sex without being married, it [the spirit tiger] will let the villagers
know by roaring or show itself near forest edge.”
Discussion
The tiger is an apex predator, capable of killing livestock and people. However, it also embod-
ies a wide range of spiritual attributes that transcend its animal form [25]. These spiritual
transformations enable it to provide a sense of justice, order and indeed an ancestral connec-
tion, which may afford it an intangible level of protection. Supported by oral traditions
(tambo) passed down through generations these beliefs endure to some degree amongst forest-
edge communities in the Kerinci Seblat landscape who have co-existed with this large-bodied
carnivore for centuries [26]. We noted that rarely was the tiger in any of its manifestations
(including zoological) perceived completely negatively. For example, across all conflict scenar-
ios, the majority response from Kerincinese and Melayu was to leave the tiger alone, rather
than kill it. Such findings provide an entry point into resolving problem tiger incidents in a
pro-conservation manner that increases the potential of maintaining tigers in the wild. Our
findings also suggest the potential to identify ‘tiger champions’ from forest-edge communities
who could help to promote tiger conservation and local-based initiatives [27].
From presenting different human-tiger conflict scenarios, with varying levels of severity
towards livestock and/or human life, an unprovoked tiger attack in the village elicited the most
calls for the tiger to be killed. This may be due to fear that the tiger would return and attack
livestock (financial incentive) or another person (social incentive). This constrained tolerance
for human loss to tiger attacks emphasises the need for vigilance, such as through community-
based reporting, so that a swift response by the authorities to human-tiger encounters occur,
thereby preventing further escalation [28].
From the Kerinci Seblat landscape, we found that if a village or family member was killed
by a tiger whilst out hunting in the forest, the majority of respondents across all ethnic
groups typically said to ‘do nothing’. This response increased further if a tiger killed someone
in the village who had committed adultery or had sexual relations before marriage, suggest-
ing that people, not the tiger, were in the wrong as they had violated a ‘pact’ between the
community and the tiger by transgressing moral code. This perspective of the tiger as a puni-
tive figure reflects the work of others who reported that at some settlements within the
Kerinci Seblat landscape, tigers are located within a cosmological framework [17]. The belief
in spirit tigers held by our interviewees suggests a close relationship between some people in
our study area and this animal, or the ancestor/s that it is thought to embody. Our findings
concur with studies that found stronger cultural beliefs for lion conservation resulted in
greater tolerance towards this large carnivore in Ethiopia [29] and Kenya [30]. However,
where such beliefs are not strongly held, or where fear of a large carnivore prevails, motiva-
tions for retaliatory killings may increase, as found for jaguars in Brazil [31]. It is therefore
important to understand these types of social dynamics in communities living in close prox-
imity to such species [32].
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In Kerinci Seblat, the forest has long been viewed as the tiger’s domain and humans were
not viewed as tiger prey [11]. Indeed, many of our interviewees said that the tiger did not seek
interactions with people, although it may help them. For example, there were stories of tigers
not being able to hunt for three months if they looked upon humans “[The] tiger is a polite ani-
mal, it will never want to meet us face-to-face. Tiger is also shy. If a tiger accidentally meets us,
usually it will go [away]. This is because if a tiger meets us, it will have bad luck for 40 days.
Tiger will suffer because it can’t catch prey.” Stories with common themes emerged involving
tigers leading people out of the forest indirectly, such as leaving a trail of pugmarks or broken
twigs and roaring whilst hidden at the entrance to the farmland.
The types of beliefs we recorded in the Kerinci Seblat landscape were also recorded in his-
torical accounts of the colonial Dutch in the 19th century. During this period, rewards were
offered to those who killed a tiger [33]. However, very few carcases were presented for
rewards. This phenomenon resulted in the later discovery that the tiger was considered to be
an ancestral figure and a moral force for those who violated customary law; the prevailing
indigenous relationship and belief system offered tigers protection. There are many exam-
ples from Indonesia and elsewhere of social norms and taboos, enforced by informal institu-
tions, affording wildlife protection [34]. For example, on Tinjil Island, Indonesia, taboos
deter collection of water monitor lizard (Varanus salvator) and the reticulated python
(Python reticulatus) targeted elsewhere for the leather market [35]; and in Madagascar
taboos protect lemurs in the Indiridae family as these animals are thought to embody dead
ancestors [36].
Whilst the majority of interviewees believed in the existence of tiger shaman, contrary to
expectations, we did not identify any commonly cited customary laws specific to the tiger [37].
Further, we did not identify any locally perceived Islamic teachings specific to tigers and their
protection, other than it falls under the wider Khalfia principle of human stewardship over all
natural things created by God [16]. Given our targeted sampling [38] approach which deliber-
ately sought out individuals with stronger tiger-related beliefs, our findings suggest that the
strength of locally held beliefs which may offer tigers protection, may be weaker than antici-
pated from the anthropological literature, and highly segmented. For example, we found that
customary and Islamic beliefs concerning tigers were most prevalent amongst Minangkabau,
yet this did not translate to Minangkabau being more tolerant of tigers as reflected in their
responses to conflict scenarios. Indeed, our scenario data suggests that Kerincinese and Mel-
ayu are more accepting of tigers. However, the results of St. John et al., (38) which reflect a
broader segment of the population surrounding Kerinci Seblat National Park (systematic sam-
ple rather than targeted and snowball sampling [38]), showed no relationship between ethnic-
ity and behavioural intention to hunt three of their four study species (wild boar, sambar deer,
tiger and pangolin). Other studies have also found variations in the influence of customary
laws and religion in managing real or perceived problem carnivore species, such as lion and
snow leopard [39–41].
The prevailing regulation on human-wildlife conflict mitigation (including tiger) is Minis-
try of Forestry Regulation No. P.48/Menhut-II/2008, which was developed in a top-down
manner. This regulation could be locally adapted for handling tiger incidents in the Kerinci
Seblat landscape by holding stakeholder group discussions to identify locally-perceived solu-
tions which, our findings suggest, may include maintaining tigers within the landscape rather
than removing them. Furthermore, a recent study from this landscape found that pre-emptive
intervention based on socio-ecological predictions could have prevented up to 51% of attacks
on livestock and people and saved 15 tigers [42]. For a Critically Endangered subspecies, keep-
ing as many tigers as possible in the Kerinci Seblat breeding population is a conservation prior-
ity [19].
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Conclusion
Local perceptions and belief systems relating to large carnivores are an important consider-
ation for conservation practitioners and policy makers, especially where existing values may be
providing some form of conservation benefit. Our study provides insights into beliefs held by
a targeted section of the Kerinci Seblat community in the present day. While beliefs associated
with spiritual tigers and tiger shamans remain, it is likely that such values are less prevalent
than they were a century ago. Our study lends support to the importance of understanding the
cultural landscape when designing conflict mitigation strategies [43] and offers support to the
case for community-based conservation.
Supporting information
S1 File. Interview transcript in English.
(DOCX)
S2 File. Interview transcript in Indonesia.
(DOCX)
Acknowledgments
We express our appreciation to local project partner Fauna & Flora International (FFI). This
research was funded by a Leverhulme Trust research project grant. We thank Jet Bakels for
sharing her publications and thoughts on this topic and three anonymous reviewers for
improving the quality of this manuscript.
Author Contributions
Conceptualization: Jeanne E. McKay, Freya A. V. St. John, Nigel Leader-Williams, Fachrud-
din Mangunjaya, Matthew J. Struebig, Matthew Linkie.
Data curation: Jeanne E. McKay, Betty Milliyanawati, Ika Agustin, Yulian Anggriawan, Kar-
lina, Erlinda Kartika.
Formal analysis: Abishek Harihar, Matthew Linkie.
Methodology: Jeanne E. McKay, Freya A. V. St. John, Matthew J. Struebig, Matthew Linkie.
Supervision: Jeanne E. McKay.
Writing – original draft: Jeanne E. McKay.
Writing – review & editing: Jeanne E. McKay, Freya A. V. St. John, Abishek Harihar, Deborah
Martyr, Nigel Leader-Williams, Matthew J. Struebig, Matthew Linkie.
References
1. Inskip C, Zimmermann A. Human-Felid Conflict: A Review of Patterns and Priorities Worldwide. Oryx.
2009; 43: 18–34.
2. Woodroffe R, Rabinowitz A. The future of coexistence: resolving human-wildlife conflicts in a changing
world. In: Woodroffe R, Thirgood S, Rabinowitz A, editors. People and Wildlife: Conflict or Coexistence?
Cambridge University Press, UK; 2005. pp. 388–405.
3. Lagendijk DDG. Human-carnivore coexistence on communal land bordering the Greater Kruger Area,
South Africa. Environmental Management 2008; 42:971–976. https://doi.org/10.1007/s00267-008-
9204-5 PMID: 18810524
Local and spiritual perspectives on human-tiger interactions
PLOS ONE | https://doi.org/10.1371/journal.pone.0201447 November 14, 2018 11 / 13
4. Karanth KK, Nichols JD, Karanth U, Hines JE, Christensen NL. The shrinking ark: patterns of large
mammal extinctions in India. Proceedings of the Royal Society: Biological Sciences. 2010; 277:1971–
1979.
5. Shelley V, Treves A, Naughton L. Attitudes to wolves and wolf policy among Ojibwe tribal members and
non-tribal residents of Wisconsin’s wolf range. Human Dimensions of Wildlife. 2011; 16:397–413.
6. Boomgaard P. Tigers and people in the Malay world: four centuries of confrontation and coexistence in
comparative Asian perspective. In: Tilson R, Nyhus PJ, editors. Tigers of the world: the science, politics
and conservation of Panthera tigris. Elsevier, Oxford, UK. 2010; pp. 349–356.
7. Bennett EL. Another inconvenient truth: the failure of enforcement systems to save charismatic species.
Oryx. 2011; 45:476–479.
8. Miquelle D, Nikolaev I, Goodrich J, Litvinov B, Smirnov E, Suvorov E. Searching for the coexistence rec-
ipe: a case study of conflicts between people and tigers in the Russian Far East. In: Woodroffe R, Thir-
good S, Rabinowitz A, editors. People and Wildlife: Conflict or Coexistence? Cambridge University
Press, UK; 2005. pp. 305–322.
9. Linkie M, Christie S. The value of wild tiger conservation. Oryx. 2007; 41:415–416.
10. Redpath SM, Young J, Evely A, Adams WM, Sutherland WJ, Whitehouse A et al. Understanding and
managing conservation conflicts. Trends in Ecology & Evolution, 2013; 28:100–109.
11. Bakels J. Farming the Forest Edge: perceptions of wildlife among the Kerinci of Sumatra. In: Knight J,
editor. Wildlife in Asia. Cultural perspectives. London and New York, Routledge Curzon; 2004. pp.
147–165.
12. Wibisono HT, Linkie M, Guillera-Arroita G, Smith JA, Sunarto, Pusparini W et al. Population status of a
cryptic top predator: an island-wide assessment of tigers in Sumatran rainforests. PLoS One. 2011; 6:
e25931. https://doi.org/10.1371/journal.pone.0025931 PMID: 22087218
13. Tilson R, Nyhus PJ. The Biology and Politics of Sumatran Tigers: Crash of the Conservation Garuda. In
Tilson R, Nyhus PJ, editors. Tigers of the world: the science, politics and conservation of Panthera tigris.
Elsevier, Oxford, UK. 2010; pp. 377–394.
14. Linkie M, Martyr D, Harihar A, Mardiah S, Hodgetts T, Risdianto D et al. Asia’s economic growth and its
impact on Indonesia’s tigers. Biological Conservation, 2018; 219:105–109.
15. Mangunjaya F, McKay JE. Revising and Islamic Approach for Environmental Conservation in Indone-
sia. Worldviews. 2012; 16:286–305.
16. McKay JE, Mangunjaya F, Dinata Y, Harrop SR, Khalid F. Practice what you preach: a faith-based
approach to conservation in Indonesia. Oryx. 2013; 48:23–29.
17. Bakels J. The pact with the tiger: perceptions of man-eating animals in Kerinci, Sumatra. Research
School of Asian, African and Amerindian studies, Leiden University; 2000.
18. Dinerstein E, Loucks C, Wikramanayake E, Ginsberg J, Sanderson E, Seidensticker J, et al. The Fate
of Wild Tigers. BioScience. 2007; 57:508–514.
19. Linkie M, Chapron G, Martyr DJ, Holden J, Leader-Williams N. Assessing the viability of tiger subpopu-
lations in a fragmented landscape. Journal of Applied Ecology. 2006; 43:576–586.
20. Linkie M, Martyr DJ, Harihar A, Risdianto D, Nugraha RT, Leader-Williams N et al. Safeguarding Suma-
tran tigers: evaluating effectiveness of law enforcement patrols and local informant networks. Journal of
Applied Ecology. 2015; 52: 851–860.
21. Risdianto D, Martyr DJ, Nugraha RT, Harihar A, Wibisono HT, Haidir IA et al. Examining the shifting pat-
terns of poaching from a long-term law enforcement intervention in Sumatra. Biological Conservation.
2016; 204:306–312.
22. Bakels J. Friend or foe: The perception of the tiger as a wild animal. In: Nas P, Persoon G, Jaffe R, edi-
tors. From Framing Indonesian Realities: Essays in symbolic anthropology in honour of Reimar Sche-
fold. ANU Research Publications, The Netherlands. 2003; pp. 71–78.
23. SarDesai DR. Southeast Asia: past and present. Westview press, USA; 1997.
24. St. John FAV, Linkie M, Martyr DJ, Milliyanawati B, McKay JE, Mangunjaya FM et al. Intention to kill:
Tolerance and illegal persecution of Sumatran tigers and sympatric species. Conservation Letters.
e12451.
25. McNeely JA, Wachtel PS. Soul of the tiger: searching for natures answers in Southeast Asia. Oxford
University Press, Singapore; 1991.
26. Watson CW. Tambo Kerinci. In: Bonatz D, Miksic J, Neidel JD, Tjoa-Bonatz ML, editors. From distant
tales: archaeology and ethnohistory in the highlands of Sumatra. Cambridge Scholars Publishing, UK.
2009; pp. 253–271.
27. Smith RJ, Verissimo D, Leader-Williams N, Cowling RM, Knight AT. Let the locals lead. Nature, 2009;
462:280–281. https://doi.org/10.1038/462280a PMID: 19924192
Local and spiritual perspectives on human-tiger interactions
PLOS ONE | https://doi.org/10.1371/journal.pone.0201447 November 14, 2018 12 / 13
28. Goodrich JM, Seryodkin I, Miquelle DG, Bereznuk SL. Conflicts between Amur (Siberian) tigers and
humans in the Russian Far East. Biological Conservation, 2011; 144:584–592.
29. Gebresenbet F, Baraki B, Yirga G, Sillero-Zubiri C, Bauer H. A culture of tolerance: Coexisting with
large carnivores in the Kafa Highlands, Ethiopia. Oryx, 2017; 1–10.
30. Hazzah L, Dolrenry S, Kaplan D, Frank L. The influence of park access during drought on attitudes
toward wildlife and lion killing behaviour in Maasailand, Kenya. Environmental Conservation, 2013;
40:266–276.
31. Marchini S, Macdonald DW. Predicting ranchers’ intention to kill jaguars: case studies in Amazonia and
Pantanal. Biological Conservation, 2012; 147:213–221
32. Brooks JS, Waylen KA, Mulder MB. How national context, project design, and local community charac-
teristics influence success in community-based conservation projects. Proceedings of the National
Academy of Sciences. 2012; 109:21265–21270.
33. Bakels J. Persoon GA. Sharing stories. On the intercultural dialogue on the protection of species. In:
Bakels J, Bhagwat S, Drani E, Infield M, Kidd C, editors. Culture and conservation: investigating the link-
ages between biodiversity protection and cultural values and practices. Arcus Foundation, Cambridge,
UK. 2016; pp37–46.
34. Colding J, Folke C. Social taboos: “Invisible” systems of local resource management and biological con-
servation. Ecological Applications, 2001; 11:584–600.
35. Uyeda LT, Iskandar E, Purbatrapsila A, Pamungkas J, Wirsing A, Kyes RC. The role of traditional
beliefs in conservation of herpetofauna in Banten, Indonesia. Oryx. 2016; 50:296–301.
36. Jones JPG, Andriamarovololona MM, Hockley N. The importance of taboos and social norms to conser-
vation in Madagascar. Conservation Biology, 2008; 22:976–986. https://doi.org/10.1111/j.1523-1739.
2008.00970.x PMID: 18616743
37. Jalais A. Forest of Tigers: People, Politics and Environment in the Sundarbans. London, Routledge.
2010.
38. Newing H, Eagle CM, Puri RK, Watson CW. Conducting research in conservation: a social science per-
spective. Routledge, New York, USA; 2011.
39. Dickman A, Hazzah L, Carbone C, Durant S. Carnivores, culture and ‘contagious conflict’: Multiple fac-
tors influence perceived problems with carnivores in Tanzania’s Ruaha landscape. Biological Conserva-
tion, 2014; 178:19–27.
40. Hazzah L, Borgerhoff Mulder M, Frank L. Lions and Warriors: social factors underlying declining African
lion populations and the effect of incentive-based management in Kenya. Biological Conservation,
2009; 142:2428–2437.
41. Li J, Wang D, Yin H, Zhaxi D, Jiagong Z, Schaller GB et al. Role of Tibetan Buddhist Monasteries in
Snow Leopard Conservation. Conservation Biology, 2013; 28:87–94. https://doi.org/10.1111/cobi.
12135 PMID: 23992599
42. Struebig MJ, Linkie M, Deere NJ, Martyr DJ, Millyanawati B, Faulkner SC et al. Addressing human-tiger
conflict using socio-ecological information on tolerance and risk. Nature Communications, 2018;
9:3455. https://doi.org/10.1038/s41467-018-05983-y PMID: 30150649
43. Dickman AJ. Complexities of conflict: the importance of considering social factors for effectively resolv-
ing human-wildlife conflict. Animal Conservation, 2010; 13:458–466.
Local and spiritual perspectives on human-tiger interactions
PLOS ONE | https://doi.org/10.1371/journal.pone.0201447 November 14, 2018 13 / 13
